THE GRADUATE MANAGEMENT ADMISSION Test (GMAT)
is a standardized test designed to measure verbal, mathematical, and analytical writing skills (Graduate Management Admission Council [GMAC], 2010b) . The GMAT consists of a Verbal component (GMAT-V) and a Quantitative component (GMAT-Q). The Analytical Writing Assessment (AWA) was instituted as a regular part of the GMAT in 1994, and it was designed by the Educational Testing Service (ETS) as a test of analytical writing ability. The AWA is a direct test of writing ability that requires applicants to produce whole discourse or complete texts about a piece of writing or short paragraphs in response to test prompts. It measures sentence-and word-level language skills as well as a test taker's ability to develop and organize ideas by requiring the composition of a complete piece of writing with a beginning, middle, and end. The AWA score is an average of the ratings given to the Analysis of an Issue and the Analysis of an Argument sections. Scores for the AWA range from 0 to 6 in half-point intervals with an AWA of 4.0 interpreted as competent analysis of the issue (GMAC, 2010a) . The AWA is an academic essay; it does not test managerial writing.
GMAT scores are commonly considered during the admission process in graduate business programs around the world (Talento-Miller, Siegert, & Talliaferro, 2010) . As is true for standardized tests required for undergraduate admission to educational institutions, such as the SAT and the ACT, GMAT scores are routinely relied on to predict a potential business student's success at the graduate level. When writing components were added to these standardized tests, attention was drawn to the importance of writing competency in an academic environment. On the other hand, the available research on the validity of using writing samples or writing section scores for admission decisions is limited. There is some indication that the writing components of the SAT, the ACT, and the Medical College Admission Test (MCAT) are only moderately related to success, with little added to the predictive value of traditional section scores and students' grades (Talento-Miller et al., 2010) . As for the Graduate Record Examination (GRE), an article from the ETS (2007) provided evidence supporting the construct validity of the writing assessment, but did not provide correlational analyses with graduate grades.
Three coauthors of this article have taught a managerial communication course that is a requirement in our universities' graduate business programs. One of the coauthors is also a trained grader of the GMAT-AWA. These experiences led us to examine the AWA's relationship to our graduate business students' writing performance. We asked, to what extent does the GMAT-AWA score relate to graduate business students' achievement? More specifically, to what extent does the GMAT-AWA reflect managerial writing competency? Clearly, the Graduate Management Admissions Council, current sponsor of the GMAT-AWA, recognizes that writing is essential to management education and, by extension, essential to management in today's organizations. Language and communication skills play an important role in the workplace. It would be incorrect to assume that students with high scores on the AWA have achieved sufficient managerial communication ability for success in the workplace and/or success in their graduate courses; nor should administrators assume that graduate business students should be exempt from a management communication course based solely on their score on a standardized test. The AWA is a highly visible endorsement of writing as a critical competency for management education, yet it is not considered as part of the admission process at our college of business administration.
Therefore, the purpose of this study was to investigate the possible relationships between the GMAT-AWA score and two other variables. The first variable is students' score on a "critical thinking" writing assignment in a graduate managerial communication course. This writing assignment closely resembles the critical thinking necessary to score well on the GMAT-AWA as well as measures sentence-and word-level language skills and the student's ability to develop and organize ideas by requiring the composition of a complete piece of writing with a beginning, middle, and end. The second variable of interest is students' final grade (A, B, or C) in a graduate managerial communication course. Furthermore, a nonparametric correlation technique was used to investigate the relationship between the students' grade on an analytical writing assignment and their final grade in the communication course. Finally, in an effort to predict success in the graduate managerial communication course, logistic regression was used with the GMAT-AWA score and the grade on the writing assignment as predictor variables and the course grade as the dependent measure.
literAtUre reVieW
Many studies have evaluated admission criteria, trying to determine the best predictors of students' academic success in respective MBA programs. The literature provides mixed reviews on the efficacy of work experience, undergraduate discipline, undergraduate graduate point average (UGPA), selected demographic variables (e.g., age and gender), and the GMAT score. Since the primary use of the GMAT is to assist graduate schools in making admissions decisions, the validity of GMAT scores depends on the degree to which it predicts students' academic performance in graduate school. Previous studies have had mixed results regarding the predictive value of GMAT scores as well as the UGPA on graduate academic performance.
Early studies by Deckro and Woundenberg (1977) and Gayle and Jones (1973) reported that traditional admission criteria contain useful predictors of student academic success, and that total score on the GMAT was the best single predictor of student academic access in respective MBA programs. More recently, several studies have tried to determine if GMAT scores and MBA success, as measured by graduate GPA, are correlated. GMAT score, age, gender, marital status, race, work experience, UGPA, and undergraduate major have been among the factors tested for their ability to predict graduate student success in the MBA program. Carver and King (1994) found that GMAT score, UGPA, and work experience were strong predictor variables, while GMAT score was the best lone predictor of success. On the other hand, Ahmadi, Raiszadeh, and Helms (1997) found that although UGPA and GMAT scores did predict success, their predictive ability was low. They therefore suggested that other additional criteria may need to be used in selecting prospective students, such as writing samples, interviews, work experience, or other nonquantitative measures or assessments, and that qualitative measures are needed to more accurately predict academic success. They concluded that considering these additional factors would allow schools to admit more qualified students into their MBA programs and raise the school's overall academic standing (Ahmadi et al., 1997) . Yang and Lu's (2001) study used correlation and regression techniques to determine which variables are most closely related to the academic success of the recent graduates of an MBA program. The MBA students' overall GPA was used as the dependent variable. The independent variables investigated as predictors were gender, students' native language, students' UGPA, and GMAT total score (verbal and quantitative). They found that the UGPA was the most important predictor for students' graduate academic performance, followed by GMAT-Q and GMAT-V, and that native language made little predictive contribution. However, they recommended that admission decisions be made incorporating other criteria such as writing samples, career statements, personal interviews, and references, to ensure more academic success in their MBA students.
Braunstein (2002) used correlation and regression techniques to determine which variables were most closely related to the academic success of the recent graduates of an MBA program. The independent variables included GMAT total score, GMAT-Q and GMAT-V, UGPA, type of undergraduate degree, undergraduate institution, gender, and years of work experience (years between the completion of the bachelor's degree and the first term of enrollment in the MBA program). The study's results were consistent with those of Yang and Lu's (2001) , in that they found that UGPA and GMAT score had the strongest positive correlations with graduate GPA. Other variables of statistical significance included gender, type of undergraduate degree obtained, and years of work experience. Sulaiman and Mohezar (2006) found that demographic factors such as work experience, age, gender, and ethnicity were ineffective as predictors of academic success at the graduate level in business programs. Although UGPA was a predictor of success at the graduate level, it accounted for only about a quarter of the variation. Undergraduate disciplines also affected graduates' MBA performance. They also found that students with a business or management background performed better in the MBA program than did students with limited work experience.
Talento-Miller and Rudner (2008) examined the validity of GMAT scores by summarizing 273 studies conducted between 1997 and 2004 through the Validity Study Service of the test sponsor. The studies contained identical variables and statistical methods. They concluded that the GMAT total score was the best individual predictor because it is based on performance in both the Verbal and Quantitative sections.
The body of literature focusing specifically on the usefulness of the writing component of the GMAT is relatively small. In the years immediately following the launch of the AWA, a series of articles by Rogers and Rymer (1995a , 1995b , 1995c , 1996a , 1996b ) explored its implications for graduate-level business communication courses. They pointed out that the AWA is an academic essay and not a test of managerial writing, and they warned that misuse of the AWA might lead to the transformation of "management communication . . . into something approaching remedial writing" (Rogers & Rymer, 1996a, p. 71) . Their research (Rogers & Rymer, 1996a) on the value of the AWA for diagnostic purposes was supported in part by the GMAC. Rogers and Rymer (1996a) suggested to MBA admissions administrators that AWA scores provide useful preliminary information, but that for diagnostic purposes the administrators must evaluate the AWA essays themselves. In subsequent years, Rogers and Rymer (2001) systematically evaluated the AWA as a diagnostic tool. They identified a range of applications of the AWA essays to management communication instruction and evaluation of students' writing effectiveness. They concluded that "the [analytical] tools actually work to help students with their MBA writing" (Rogers & Rymer, 2001, p. 138) . Noll and Stowers (1998) surveyed 59 member schools of GMAC to determine if the AWA was meeting the two major purposes for which it was designed. They found that 86% of the schools used the AWA in their admission decisions. A total of 73% of the respondents said they do not use the AWA as an academic assessment tool to modify existing management communication course(s), eliminate local writing assessments, or offer new courses, even though the majority of the schools (62%) either require a communication course or offer one as an elective. Perhaps the most interesting result of the study was that over 37% of respondent schools used the AWA as a diagnostic tool for identifying applicants who were deficient in standard American English, an application not intended by GMAC.
A study by Sireci and Talento-Miller (2006) retrospectively compared contemporary management students' performance in graduate school with their GMAT scores and the degree to which the predictive power of GMAT scores holds up over specific subgroups of gender or race/ethnicity. They looked at four predictors: GMAT-Q, GMAT-V, GMAT-AWA, and UGPA. Because 3 of the 11 schools examined in the study did not provide data on students' GMAT-AWA, the researchers looked at the predictive relationship with and without GMAT-AWA. Their results suggest that, consistent with previous studies, GMAT-Q and GMAT-V scores are good predictors of first-year GPA in graduate school; however, the predictive utility of the GMAT-AWA was relatively low. The GMAT-AWA accounted for only about an additional 1% of the variation. They suggested further study of the utility of GMAT-AWA (Sireci & Talento-Miller, 2006) .
More recently, Talento-Miller et al. (2010) reported that the GMAT-AWA was a valuable predictor for students in certain programs, although the effect was modest. Specifically, average validity values were higher for males and non-U.S. citizens. The highest validity values were observed for executive MBA and full-time programs and programs in non-U.S. locations. Therefore, they concluded that the GMAT total score, GMAT-AWA score, and the UGPA are quite impressive as predictors for graduate academic performance in business programs.
Although most previous studies focused on the predictive validity of the GMAT-AWA, Siegert and Guo (2009) investigated its reliability.
Reviewing previous studies, they found that reliability data were sketchy and inconclusive. Siegert and Guo applied a multidimensional design to calculate a range of reliability coefficients from multiple samples of essays. Their findings were promising, but they concluded that the reliability of the AWA may be overestimated due to factors that had not been accounted for in the previous studies' designs.
To summarize, previous literature has shown that GMAT scores, particularly the composite of the GMAT-Q and GMAT-V, are reliable predictors of success in MBA programs. On the other hand, results of previous studies regarding the usefulness of the GMAT-AWA score as a predictor of academic success are inconsistent. Given the centrality of communication skills, particularly writing competency, for managerial success and for achievement in graduate business programs, it seemed important to further investigate the value of the GMAT-AWA score as a predictor variable.
MetHODs AND PrOceDUres subjects
The subjects in this study were graduate business students at a midsized state university in the southwestern United States from 2006 to 2010 who had submitted their GMAT scores for admission to a graduate business program (MBA, MS-Fin, or MS-Acc) and been admitted. In addition, they had completed a managerial communication course as part of their degree program, finishing with a grade of A, B, or C (N = 240). The AWA score is not considered during the admission process at this university, and some student applications did not include it. Since both the score for the AWA section of the GMAT and a grade for the managerial communication course were needed for this study, 39 student subjects did not qualify to be included in this study design. Therefore, a total of 201 student subjects were used in this study. Our college of business administration is fully accredited by the American Assembly of Collegiate Schools of Business (AACSB International).
Variables
For each graduate business student in this study, three variables were compared: GMAT-AWA score, final grade in the managerial communication course, and grade on a writing assignment in the course. The writing assignment is termed a memo makeover. Students select a poorly written business message-memo, letter, or e-mail-and revise it. In addition to the new version of the message, students compose a rationale for the changes they have made to the original document. Students are evaluated on the extent to which they have demonstrated their ability to apply the principles of good business writing, both in the revised message and the rationale. The maximum number of points a student can earn for the memo makeover assignment is 100. The total number of points possible in the course is 700. The coauthors felt that this assignment most closely resembles the critical thinking necessary to score well on the GMAT-AWA, as well as measuring sentence-and word-level language skills and the student's ability to develop and organize ideas by requiring the composition of a complete piece of writing with a beginning, middle, and end. A detailed description of the assignment and the rubric used to evaluate it are found in Appendixes A and B.
DAtA ANAlYsis AND resUlts

GMAt-AWA score and Writing Assignment score
To analyze the data, we used the SAS system (Version 9.2, SAS, Cary, North Carolina). To determine if a relationship exists between the score on the AWA (GMATSCORE) and the grade on the memo makeover writing assignment (WRITINGSCORE), a Pearson correlation was run between the two continuous variables, GMATSCORE and WRITINGSCORE. Results indicated these two scores were significantly correlated (Pearson r = .26, p < .0002). Thus, there was a significant relationship between students' performance on the writing assignment and their GMAT writing assessment score. Descriptive information on the variables is shown in Table 1 .
GMAt-AWA score and course Grade
Next we used the GLM (general linear model) procedure to test for differences in the writing assessment portion of the GMAT (GMATSCORE) with regard to the final grade students received in the managerial communication course (GBAGRADE). The results suggest that those who received a grade of "A" in Managerial Communication had a mean GMAT-AWA score (4.73) that was significantly higher than the GMAT-AWA score of those receiving a "C" (4.06) as seen in Table 2 .
The mean GMATSCORE for those receiving a grade of "B" in Managerial Communication (4.37) was not significantly different from those receiving either an "A" or a "C." Thus, the evidence suggests that for A-students and C-students, the difference can be partially explained by their different scores on the GMAT-AWA, as shown in Table 2 . However, the R 2 of the GLM model was only .057, indicating that only 5.7% of the variability in the GMATSCORE can be explained by the grade categories, as illustrated in Table 3 .
Writing Assignment score and course Grade
Next, a nonparametric measure of association, Spearman's rho, was computed to further investigate the possible relationship between the students' performance on the writing assignment and their final grade in the managerial communication course. The resulting correlation (r 2 = .547, p < .005) suggests that students' scores on the writing assignment-the memo makeover-are significantly correlated with the students' final grade in the course (Table 3) .
GMAt-AWA score, Writing Assignment score, and course Grade
An analysis was conducted to see the pattern of relationships among GMAT-AWA scores and writing assignment scores across the various course grades. As Table 4 shows, students who earned a grade of C had a lower mean score on the GMAT-AWA (4.06) and a lower mean score on the writing assignment (77.67) than students who earned a grade of B (GMAT-AWA mean = 4.37, writing assignment mean = 84.72). The students who earned a grade of A in the course had the highest mean score on the GMAT-AWA (4.73) and the writing assignment (93.05). Clearly, there was a steady progression in both GMAT-AWA and the writing assignment score as the students' grade level changed from C to A. Finally, logistic regression was used to see if the course grade could be predicted by GMAT-AWA score and the score on the writing assignment. For the purpose of this analysis, all nine subjects with a final grade of "C" were eliminated from the data. The results showed that the GMAT-AWA score did not attain significance in the model (Wald χ 2 = 2.08, p > .15). The score on the writing assignment, however, was significant (Wald χ 2 = 33.63, p < .0001). This result is consistent with the data from the Spearman's rho test, which showed a strong, significant relationship between the students' performance on the writing assignment and their final grade in the course. 
DiscUssiON
Previous literature suggests that the GMAT provides predictive value for success in a graduate business program. However, evidence was limited regarding the GMAT-AWA's power to predict students' ability to complete assignments involving critical thinking and writing. This research partially fills that gap. The data reported in the previous section show that the GMAT-AWA provides valuable information about a potential graduate business students' future performance not only in writing assignments that are similar to the AWA, but also in terms of the students' final grade in a managerial communication course. Typically, graduate students who score 4.0 or below on the GMAT-AWA do not perform well in graduate writing courses. It would behoove graduate admissions personnel to look at the GMAT-AWA score as well, rather than using only the GMAT total score. Other studies conclude that the GMAT-AWA and the UGPA are predictors of graduate academic performance. Based on this study, students' GMAT-AWA score and their score on a writing assignment were significantly correlated. Also, a Spearman correlation suggests that students' scores on a critical thinking writing assignment are significantly correlated with their final grade in a managerial communication course.
As expected, the amount of variability in the data suggests that many other factors play a role in student success. But our data allow a case to be made for requiring the GMAT-AWA as an integral part of students' applications to graduate business programs since it correlates with the likelihood of their achievement in at least one core coursemanagerial communication. Furthermore, a case can be made for using applicants' GMAT-AWA score as a means of identifying entering graduate business students who need to take a basic business communication or academic writing course. Given that students with a wide range of undergraduate backgrounds seek admission to graduate business programs, some students may not have acquired the foundation needed for success in graduate-level managerial communication courses as well as some of the other MBA courses that require extensive writing and critical thinking.
Future research might examine the value of using the GMAT-AWA as a benchmark for purposes of assessment. If the AWA were administered on a pre-and postprogram schedule, changes in scores would provide evidence for assurance of learning, specifically for improvements in their managerial writing competency.
Future research might also examine the possible relationships between the AWA score and performance in a number of the graduate core courses in the MBA program. Since the AWA is supposed to test students' critical thinking skills, it would be interesting to see if it predicts success in any of the graduate core courses.
APPeNDix A Memo Makeover Assignment
Purpose This assignment will improve your composing and editing skills regarding routine business documents. It will also sharpen your critical analysis abilities.
Procedure
Select an already-existing memo, letter, or e-mail that you consider poorly written. It may have been composed by anyone in a business or organizational setting. It should be between one half and two pages long. It need not be recent.
Consider the document's purpose and audience. Analyze its strengths and weaknesses.
Rewrite the document, applying the principles of good business writing and document design that you are learning in this course. Use a contemporary standard format for your letter or memo.
Explain your rationale for making the changes. Your rationale should be just as well organized and well written as your revised memo/letter/e-mail. In the rationale, include your observations about the document's intended audience, stated (and underlying) purpose(s), relationship between audience and writer, organizational setting, tone, level of formality, use of jargon, and any other reasons for the changes. Simply pointing out the weaknesses of the original and listing your changes is insufficient.
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